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Abstract 
Musics A Nursing Intervention 
for Increased Intracranial Pressure 
Individuals with increased intracranial pressure (ICP) from all
causes are subject to periods of marked increased intracranial
pressures. Research since the 1960's has focused primarily on
pathophysiologic causes and on variations between pathologies.
Since 1978, nursing research has identified increases in ICP with
patient-related activities such as suctioning, vagal stimulations,
positioning, turning, noises, and emotive conversations. The use of
therapeutic touch has been identified as a nursing intervention that
correlates with a lowering of ICP. Since auditory pathways have
been shown to be intact even in severely brain-injured individuals,
the use of music (the universal language) may be effective in
decreasing ICP. The purpose of this study was to identify music as
an independent, nursing intervention that would be effective in
lowering ICP. A convenience sample of 10 intensive care patients
were the subjects in this study to monitor the effects of music on
the level of ICP. A quasi-experimental design, utilizing a
pre-test/post-test repeated measures format, was utilized with each
subject serving as her/his own control. Subjects were exposed to a
sedative music selection and a preferred music selection. Human
rights protection was accomplished by an informed consent procedure
and institutional review approval. Data was collected to observe
for differences related to various pathologies, age (17-60 years),
sex, musicality, and physiologic parameters. T-tests were performed
on the means to determine the difference between treatments. There
was no significant change seen in the physiologic parameters.
However, sedative music showed a significant difference (p<.02) as
compared to preferred music selections on ICP levels. This finding
has implications for nurses caring for patients with neurological
insults.
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Chapter 1 
Introduction
The concept o f  Increased in t rac ran ia l  pressure i s  cen tral  
fo r  the  nurse car ing fo r  p a t ie n t s  with a cerebral  neurological  
i n s u l t .  In car ing fo r  t h i s  pa t ien t  population, the  nurse must 
be aware of  not only the  pathophysiology of the d isease  e n t i t y  
and the system's response,  but also to  the  environmental fac to rs  
and nursing in te rven t ions  t h a t  might a l t e r  the in t r ac ra n ia l  
pressure  (ICP). The advent of ICP monitoring in the  1960's has 
allowed p r a c t i t i o n e r s  to  more c lose ly  observe and study the 
e f f e c t s  of trea tments ,  in te rven t ions ,  and the environmental 
impact on ICP. Because increases  in ICP can be l i f e - t h r e a t e n in g ,  
i t  i s  e ssen t ia l  to  define  the  fac to rs  t h a t  are assoc ia ted  with 
increases  and to  develop in te rventions  th a t  will  modify or 
decrease the  ICP. Bruya (1981) found th a t  even small increases 
in ICP can be devas ta t ing ,  espec ia l ly  i f  the autoregula tory  
mechanism is  impaired. Studies have been done t h a t  c o r re la te  
sp ec i f i c  fac to rs  with increases  in ICP, namely arousal from 
sleep and emotional upset  (Lundberg 1968), emotional st imuli  and 
conversations regarding p a t ie n t  condition or prognosis (Mitchell 
and Mauss 1978) and alarm noises (Maclean 1983). Walleck (1982)
documented th a t  personal touch diminished the  ICP and 
recommended f u r th e r  research be done fo r  i d e n t i f i c a t i o n  of 
nursing in te rven t ions  to lower ICP.
The p a t i e n t  population experiencing a po ten t ia l  fo r  
increased in t r a c ra n ia l  pressure usually  re s ides  in an In tensive  
Care Unit (ICU) environment t h a t  i s  r e p le te  with unfamil ia r 
sounds, (Woods & Falk 1974), m u l t i p l i c i t y  of  personnel,  and a 
high frequency of  in te rven t ions  involving non-therapeutic  
touch. The author,  while car ing fo r  p a t i e n t s  (conscious or 
unconscious) with a pressure  monitoring device in p lace ,  has 
noted v a r ia t io n s  in ICP during these  events .  Nursing 
in te rven t ions  t h a t  would decrease ICP need to  be i d e n t i f i e d  so 
th a t  the  negative e f f e c t s  o f  both the environment and care  of 
these  p a t i e n t s  can be diminished or modified.  Music has been 
used throughout h i s to ry  in several  ways fo r  th e rapeu t ic  
purposes.  I t  has been described as a powerful st imulus th a t  
a f fe c t s  man in a l l  dimensions: phys ica l ly ,  psychologica lly  and
s p i r i t u a l l y  (Cook 1981). A review of  the l i t e r a t u r e  found no 
s tud ies  t h a t  examined music as a po ten t ia l  in te rven t ion  to 
decrease ICP.
In t rac ran ia l  Pressure
The c ran ia l  cav i ty  i s  composed of the  th ree  c o n s t i tu en ts :  
blood, b ra in ,  and cerebral  spinal f l u i d  (CSF). These are 
encased in the  v i r t u a l l y  closed conta iner  of  the  s k u l l .  The 
pressure  exerted by these  co n s t i tu en ts  i s  normally 0-15 
mill imeters  of  mercury (mmHg) and remains f a i r l y  constant  due to
the  processes o f  autoregula t ion and the  compensatory 
mechanisms. However, compensation can be exhausted r e s u l t in g  in 
an increase  in ICP. This r i s e  in ICP causes a general reduction 
in the cerebra l  perfus ion pressure (CPP), r e s u l t in g  in cerebral  
ischemia. When the CPP f a l l s  below 50 mmHg, hypoxia occurs at  
the  c e l l u l a r  l e v e l .  When MAP equals ICP, cerebra l  flow ceases 
(Shapiro,  1975). The compensatory mechanisms cons is t  of 
decreased production of  CSF, a decrease in t o t a l  blood volume, 
and the displacement of  the brain t i s s u e ' s  water content.  At 
times of bra in  in ju ry ,  with i t s  r e s u l t a n t  c e l l u l a r  edema, the  
a b i l i t y  to  continue compensation becomes l imi ted  and an increase 
in ICP occurs .  Also, i f  there  i s  bleeding present within the 
subarachnoid space, the  a b i l i t y  to compensate by an increased 
reabsorp t ion  of CSF i s  decreased because of the  clogging o f  the 
arachnoid v i l l i  (Youmans, 1982).
Autoregulation i s  the  a b i l i t y  of the  cerebral  blood vesse ls  
to  c o n s t r i c t  and d ia l  a te  to  maintain a continual flow. This i s  
regula ted  by carbon dioxide and oxygen l ev e l s  in the blood, and 
by the  ICP l e v e l .  When the ICP is  g r e a t e r  than 33 mmHg, the  
blood flow wil l  pass ively  a l t e r  with f lu c tu a t io n s  in MAP. I t  
has been found th a t  hypoxia causes d i l a t a t i o n  and hypocarbia 
r e s u l t s  in vasocons t r ic t ion  of the cerebra l  vesse ls  (Shapiro,  
1975). Other f a c to r s  t h a t  a l t e r  the body's a b i l i t y  to 
au toregu la te  are cerebral  acidos is  and rap id ,  abrupt increases  
in MAP (>I50 mmHg). At the regional l e v e l ,  damaged cerebral
t i s s u e s  can cause a lo ss  in the a b i l i t y  to  autoregula te  
(Shapiro, 1975). As in t rac ran ia l  pressure r i s e s ,  the body 
compensates by increasing the MAP so th a t  no s ig n i f i c a n t  loss  of 
CPP wil l  occur. This feedback mechanism e x i s t s  as long as the 
autoregulatory function i s  in ta c t  (Langf i l l ,  1968).
The advent of  ICP monitoring allowed p ra c t i t i o n e r s  to detec t  
changes ear ly  and i n s t i t u t e  treatments  and in te rventions  
promptly. I t  a lso  f a c i l i t a t e s  assessment on these  in te rventions  
to  a s s i s t  in the  determination o f  the  s ev e r i ty  of the  cerebral 
in ju ry  and prognosis.
The majority of research fo r  the  pas t  decade has been in the
area of  pathophysiology and pressure  dynamics as they r e l a t e  to
in t r ac ran ia l  pressures .  These w il l  not be included in the body 
of  t h i s  paper as not to  d e t ra c t  from the nursing focus of the
study. However, the c r i t i c a l  care  nurse has a t  h i s /h e r  disposal
the a b i l i t y  to accurate ly  and c lo se ly  monitor the  f luc tua t ions  
in ICP as they r e l a t e  to e i th e r  environment, in te rven t ions ,  or 
pathology.
The actual measurement of ICP i s  accomplished by measuring 
the  level of  pressure  in the ep idura l ,  subdural (subarachnoid),  
or the in t r a v e n t r i c u la r  space. The use of  the  subarachnoid bol t  
or the in t r a v e n t r i c u la r  ca the te r  are the  most widely used 
devices .  Because of i t s  more cen t ra l  loca t ion ,  the 
in t r a v e n t r i c u l a r  ca the te r  may be the  most accura te  and sens i t ive  
device (Hanlon, 1976). Changes in the ICP are transmit ted  via
the  device to  a pressure transducer which converts the  pressure 
impulse to  an e l e c t r i c a l  impulse. The e l e c t r i c a l  signal is  
v i su a l ly  displayed on a monitor by both a d ig i t a l  read-out and a 
waveform d isp lay  (Hanlon, 1976). In t rac ran ia l  pressures  g re a te r  
than 15 mmHg are considered moderate e leva t ions .  P e rs i s ten t  
e leva t ions  o f  pressures >40 mmHg have been corre la ted  with 
having a grave prognosis (Langfi t ,  1968).
The n u r s e ' s  ro le  in caring fo r  p a t ie n t s  with increased ICP 
has g rea t  po ten t ia l  fo r  assess ing t h i s  d e l ic a te  homeostatic 
balance.  An understanding of the  in te r re la tedness  of 
pathophysiology, treatments,  d a i ly  care,  a c t i v i t i e s ,  pressure 
monitoring devices ,  and the environment could play a ro le  in the 
outcome of  t h i s  pa t ien t  population.
Purpose
This study attempted to  v a l id a te  the use of music as a 
the rapeu t ic  in te rvention  to  diminish ICP leve l s  and thereby add 
to  the a lready ex is t ing  body of c l i n i c a l  nursing research.  
Rationale
In 1980, the  American Association of C r i t ica l  Care Nurses 
commissioned a nationwide Delphi study under the d i rec t ion  of 
Lewandowski (1983). I t s  purpose was to  iden t i fy  research 
p r i o r i t i e s  fo r  Cr i t ica l  Care nurs ing.  In report ing the  top 
f i f t e e n  research p r i o r i t i e s  of  c r i t i c a l  care nursing, the
question "What e f f e c t s  do verbal and environmental st imuli  have 
on increased in t r ac ran ia l  pressure?" ranked four th .  This study, 
b u i l t  on the  previous research r e s u l t s  (Lundberg, 1960; Maclean, 
1983; M itchell ,  1980; Mitchell & Mauss, 1978) wil l  examine the 
use of  music as a nursing in te rven t ion  and i t s  e f fe c t s  on ICP. 
C r i t i c a l  care  nurses frequently  modify the  environment by 
dimming l i g h t s ,  l im i t ing  the number of  v i s i t o r s  a t  one time, 
c lu s t e r in g  and spacing of a c t i v i t i e s ,  and playing radios and 
music tapes  fo r  t h e i r  p a t i e n t s .  Increased in t rac ran ia l  pressure 
i s  detrimenta l  to  neurologic functioning and i f  sustained or 
severe ly  e levated  may be l i f e  th rea ten ing .  Because nursing has 
a major ro le  in caring for  these  p a t i e n t s ,  i t  i s  imperative to 
i d e n t i fy  and develop independent in te rven t ions  to  decrease the 
l e v e l s  of  ICP fo r  t h i s  p a t i e n t  population.
Chapter 2 
Review of  L i te ra tu re
Throughout h is to ry ,  music has been used fo r  healing the  mind 
and the body. Pr imitive man u t i l i z e d  incan ta t ions ,  chants and 
rhythms, the Egyptians c a l led  music the "psyche of the  soul" ,  
and the Hebrews recorded several  ins tances of  music 's  p o s i t ive  
e f f e c t s  on re f resh ing  the s p i r i t .  Homer and Plato were the 
f i r s t  to  inves t iga te  and use music systemically  and 
s c i e n t i f i c a l l y  to  diminish the negative emotions c f  worry, f e a r  
and anxiety and to  promote heal th  and wellness of both the body 
and the soul (Cook, 1981). Music and medicine continued t h e i r  
c lose  co l labora t ion  un t i l  the  period of  the  Dark Ages. After 
World War I I ,  the re  was another increase  seen in the  use of 
music as a therapy fo r  the wounded and b a t t l e - f a t i g u e d .  The 
Association of  Music Therapis ts  was founded in 1950 and 
cu r ren t ly  has over 2,000 re g i s te r ed  th e ra p i s t s  (Ziporyn, 1984). 
There i s ,  th e re fo re ,  h i s to r i c a l  support fo r  the use of  music in 
a l l e v i a t i n g  s t r e s s  and tension .
Neurologically unstable p a t i e n t s  are subject  to  the  
environmental s t r e s s o r s  of  an ICU, physiologic compromise, and a 
high frequency of  care a c t i v i t i e s .  The review of l i t e r a t u r e  fo r  
t h i s  study, th e re fo re ,  includes the research r e la ted  to  
n u rse /p a t i en t  a c t i v i t i e s  and ICP, noise and ICP, auditory  evoked 
p o te n t i a l s ,  emotional s t im u l i ,  the  findings  from music research
8and the  mus ical i ty  of ind iv idua ls .  This review includes only 
those  s tud ies  th a t  have d i r e c t  relevance to the use o f  music as 
a nurs ing in te rvention in the in tens ive  care s e t t in g  fo r  
p a t i e n t s  with increased in t r ac ra n ia l  pressures .  I t  i s  not an 
exhaustive review of s tud ies  in these  areas.
Nurse /Pa t ien t  A c t iv i t i e s  and ICP
The d a i ly  a c t i v i t i e s  of  an ICU p a t ie n t  have been shown to  be 
co r r e l a t e d  with changes in ICP. Factors th a t  increase  ICP are 
va l sa lv a  maneuvers, head and neck pos i t ion ing ,  pain,  loud 
n o ises ,  c lu s t e r ing  of a c t i v i t i e s ,  and conversations about the 
p a t i e n t ' s  condition (Bruya, 1981; Lipe and M itche l l , 1980; 
MacLean, 1983; Mitchell ,  1980; Mitchell and Mauss, 1978; 
M i tche l l ,  Ozuna and Lipe, 1981; Parsons, 1984; Snyder, 1983).
The mechanisms mediated by the above fac to rs  are increased 
cerebra l  blood volume, and decreased venous outflow.
Walleck (1982) conducted an experimental p r e t e s t / p o s t  t e s t  
design with 30 v en t i la ted  p a t i e n t s  randomly assigned to  two 
groups to  examine the e f f e c t s  of purposeful touch on ICP. The 
Glascow Coma scores indicated a moderate to  severe neurologic  
problem. I n t e r r a t e r  r e l i a b i l i t y  fo r  the  tool was e s tab l i shed  a t  
100% fo r  the  basel ine  data and 89% fo r  measurement da ta .  The 
dependent var iab le  of ICP was found to  be decreased by touch 
(p <.001).  The d if ference  between the areas of the body touched 
(face versus the back of the hand) was not s i g n i f i c a n t .  No 
s t a t i s t i c a l  d i f ference  was seen in changes in blood pressure
(BP) or hear t  r a t e .  I t  was suggested th a t  touch was perceived 
as warm concerned st imulus and not as a t h r e a t  to  t h e i r  
well -being.  This i s  the only study found where a nursing 
in te rven t ion  was ac t ive ly  i n s t i t u t e d  fo r  the purpose of  lowering 
in t r ac ra n ia l  pressures .  I t  has, however, not been r e p l ic a ted .  
Noise and ICP
Noise has been defined by Slonim (1974) as an unwanted 
signal or s t imula tion .  He s t a t e s  th a t  "we assign p ro b a b i l i t i e s  
and expectancies to  a l im i ted  se t  of possib le  s igna l s ,  and the 
s igna ls  outs ide  t h i s  s e t  we consider noise" (Slonim, 1974, 
p. 147). The sounds in an ICU are ne i the r  f am i l ia r ,  p leasant ,  
nor the rapeu t ic  and thus can be categorized as in t ru s iv e  and 
d is ru p t iv e  noise (Hansel1, 1984). Leak (1970) in h is  summary 
statements on the physiologic  e f fe c t s  of noise,  reported tha t  
neurologic st imuli  may s p i l l  into the autonomic nervous system 
(ANS) and produce card iovascular ,  r ena l ,  endocrine and metabolic 
abnormali t ies.  The r e t i c u l a r  ac t iva t ion  system (RAS) i s  
responsib le  for  general arousal s t a t e ,  and fo r  transmissions 
from the cor tex to the autonomic nervous system. Shevrin (1973) 
repor ted th a t  subliminal perception of st imuli  such as white 
noise,  odors, e t c . ,  could produce anxiety demonstrated by 
changes in brain waves without cognitive  awareness of the 
fee l in g .  This mind/body connection i s  thought to be in the  RAS 
( P e l l e t i e r ,  1977).
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Woods and Falk (1973) s tudied noise st imuli  in acute care 
hospital  a reas .  Their  study revealed a s ig n i f i c a n t  c o r re l a t io n  
between the  noise level and number of  s t a f f  a t  the  bedside 
(p <.01).  They also  found the  mean noise level to  be louder in 
an in tens ive  care un i t  (range 50-76 decibels )  as compared to  a 
recovery room (range 45-84 d e c i b e l s ) . Normal conversation i s  
approximately 50 decibels  (db), while ICU noise leve l s  regu la r ly  
exceed 60 db (Woods and Falk, 1974). These findings  are 
supported by Haslam (1970) who reported p a t i e n t s '  perceptions  of 
conversations as being the most annoying. Nobel (1979) in her 
study of ICU's environments found th a t  65% of  a l l  conversations  
were re la ted  to  p a t i e n t s ,  and t h a t  18-40% of these  took place a t  
the bedside.
MacLean (1983) conducted an experimental study with 20 ICU 
p a t i e n t s ,  each serving as h i s /h e r  own con t ro l .  Each subjec t  was 
randomly assigned to two groups and subjected to  prescribed 
v e n t i l a to r  cycle and alarm sounds (70-80 db).  Blood pressure ,  
hear t  r a t e ,  and ICP were recorded a t  one minute in te rv a l s .  
Changes in in t r ac ra n ia l  pressure  between treatment (noise) 
in te rval and the r e s t  period in te rva l were s t a t i s t i c a l l y  
s ig n i f i c a n t  (p <.001). Responses to  v e n t i l a to r  alarm sounding 
were not s i g n i f i c a n t ly  d i f f e r e n t .  The d i f fe rence  fo r  sedated 
and non-sedated p a t ie n t s  was not s ig n i f i c a n t  (p <.05).  There 
was no co r re la t io n  between BP and ICP, but there  was a 
s ig n i f i c a n t  r i s e  in hear t  r a t e  (p <.001).
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Owing to  the  nature  o f  the Intens ive care environment 
(Baker, 1984), p a t i e n t s  are  subjected to  sensory overload and 
sensory depr iva t ion .  The environmental f a c to r s  t h a t  con tr ibu te  
to  t h i s  are the  noise of  machines, continuous l i g h t in g ,  
m u l t i p l i c i t y  of  personnel,  un fam il ia r i ty ,  and the  f a s t  (hectic) 
pace o f  these  u n i t s .  When these fac to rs  are  combined with a 
neuro log ica l ly  impaired sensory perceptual s t a t e ,  the  
s u s c e p t i b i l i t y  to  noise i s  increased. Nursing in te rven t ions  
t h a t  would decrease noise and promote comfort and f a m i l i a r i t y  
need to  be i d e n t i f i e d .
Auditory Evoked Responses: Hearing and Cerebral Hypertension
An assumption basic  to  nursing p rac t ice  i s  t h a t  hearing and 
the  p o s s i b i l i t y  of processing auditory  s t imuli  remains in both 
unconscious and anes the t ized  s t a t e s .  Maclean's Study (1983) 
supports t h i s  as does the  l i t e r a t u r e  on audi tory  evoked 
responses (AER's). AER's are a s e r i e s  of n e u ro e lec t r i c  voltage 
changes which r e f l e c t  the  ac t iva t ion  of the  e ighth  c ran ia l  nerve 
in the  auditory regions of  the cortex and the  brainstem by sound 
s timul i  (Hall 1982). This system remains i n t a c t  d e sp i t e  various 
l ev e l s  o f  coma as long as the  brainstem i s  func t ion ing .  AER's 
were recorded during the  barb i tua te  coma t rea tment of  six  
severe ly  head in jured  p a t ie n t s  (Marshall,  1979). In four 
p a t i e n t s ,  AER's improved during coma. The response was t o l e ra n t  
to  high blood le v e l s  o f  ba rb i tua te .  In both the  p a t i e n t s  th a t  
eventually  d ied,  responses showed progressive  d e t e r io ra t io n .
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Although these  sample s izes  are small , the  assumption th a t  
hearing does continue and i s  processed i s  supported.  The author 
i s  aware of  no s tud ies  t h a t  looked a t  p leasant  versus noxious 
sounds. However, Maclean's (1983) did f ind t h a t  noxious noise 
increased ICP. The reverse  may be t ru e  th e re fo re ,  t h a t  pleasant 
sounds could lower ICP.
Since the a b i l i t y  to  hear and process sounds i s  maintained 
even in unconscious s t a t e s ,  the  use o f  p leasant and fam i l ia r  
sounds may have a p o s i t ive  e f f e c t  on p a t i e n t s  with cerebral  
hypertension and a l t e red  sensory perceptual processing.  These 
data support the  use of music fo r  neurological  p a t ie n t s  in an 
in tens ive  care s e t t i n g .
Emotional Stimuli and ICP
The major i ty  of  evidence assoc ia t ing  emotional st imuli  to 
ICP le v e l s  has been found to  be anecdota l .  Lundberg (1960) in 
h is  study of  143 persons observed t h a t  bodily a c t i v i t y ,  arousal 
from sleep and emotional upset  preceded increases  in ICP. His 
study did not define the  frequency nor the  nature  of the 
"emotional upset" and h is  f indings  were anecdotal in a sample of 
e igh t  sub jec ts .  Mitchell and Mauss (1978) found cons is ten t  
increases  in cerebral  spinal f lu id  drainage as a response to  
conversations  about the  p a t i e n t ' s  condit ion and/or prognosis.  
Similar e leva t ions  in ICP were not found with general 
conversational s t im u l i .  Bruya (1981) observed th a t  the level of 
ICP diminished when the p a t i e n t ' s  family ta lked to  or touched
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the  p a t i e n t .  This was an inc idental  f inding in comatose 
p a t i e n t s ,  Betz (1975) noted th a t  discussions  with p a t ie n t s  
about t h e i r  famil ies  r e su l ted  in an increase  in venous jugu la r  
outflow. These increases  were not quan t i f ied .  An increased 
incidence of  subarachnoid hemorrhage following emotional events 
was documented in a r e t ro sp ec t iv e  study by Storey (1971) which 
supports the premise t h a t  emotional st imul i  a f f e c t  l ev e l s  of  ICP.
S t ress fu l  st imuli  have been co rre la ted  to physiologic  
responses by Selye (1956) in s tudies  of the  s t r e s s  response.  He 
found t h a t  s t r e s s o r s  t r i g g e r  the autonomic nervous system 
(ANS). The perception of these  s t r e s s o r s  i s  processed by the 
hypothalamus, limbic system, and the r e t i c u l a r  a c t i v i t y  system 
(RAS). The hypothalamus, modulated by the  RAS has a d i r e c t  
vascula r  l i n k  to  the  p i t u i t a r y  gland and the ANS. Stimulation 
of  the  p o s te r io r  medial port ion of the p i t u i t a r y  gland r e s u l t s  
in the re le ase  of i t s  s t r e s s  hormone (vasopress in).  This 
hormone then proceeds to  st imula te  the  adrenal medulla causing 
the  sec re t ion  of norepinephrine and epinephrine.  The 
physiologic  e f f e c t s  of these  hormones are vasocons t r ic t ion ,  
tachycard ia ,  hyperthermia,  and an increase in oxygen 
consumption. These e f f e c t s  combined with an increased blood 
volume from a ldos te rone ' s  sodium chloride  re ten t ion  and the 
a n t i d i u r e t i c  hormone e f f e c t s  from the p os te r io r  p i t u i t a r y  
complicate and compromise the neurologic p ic tu re  of increased 
ICP (Selye,  1956). Vasopressin also a f f e c t s  the thyro id  gland
14
causing an increased production of  thyroxine re su l t ing  in 
tachycard ia ,  increased re sp i ra to ry  and metabolic r a t e ,  and an 
enhanced s e n s i t i v i t y  to  epinephrine.  These e f fec t s  may fu r the r  
increase  the  oxygen consumption demands in an already 
compromised cerebra l  ischemic area.
Pollack and Goldstein (1981) u t i l i z e d  taped voices of  family 
members and gen t le  touch and reported a lowering of ICP in seven 
comatose ch i ldren  with Reye's Syndrome. The subjects  were a ll  
paralyzed pharmacologically and coma was induced with 
pen to b a rb i ta l .  These r e s u l t s  support the assumption th a t  
cognit ive  perception and processing does occur in comatose 
s t a t e s .
There are  several fac to rs  which may be associated with 
changes in ICP secondary to emotional s t im u l i .  These include 
volume-pressure re la t io n sh ip s ,  cerebra l  blood flow, and the 
hemodynamic f a c to r s .
Benson's (1984) research in the re laxa t ion  response has 
id e n t i f i e d  a parasympathetic ( t rophotrophic) response in the 
a n te r io r  p i t u i t a r y  t h a t  when s timulated by re laxation  techniques 
does r e s u l t  in a lowered oxygen consumption (13%), diminished 
carbon dioxide  production (12%) and a drop in the re sp i ra to ry  
r a t e  of  f o u r - s ix  breaths  per minute. The other e f fec t s  t h a t  
have been co r re la ted  to  th i s  response are a decrease in muscle 
tens ion ,  metabolic r a t e ,  blood l a c t a t e  l e v e l s ,  hear t  r a t e ,  and 
blood p ressu re .  Wallace (1970) a lso  found a drop in carbon
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dioxide  blood le v e l s ,  oxygen consumptions, and metabolic r a te s  
with medita tive techniques .  These r e s u l t s  document t h a t  there  
i s  a physiologic response t h a t  when t r ig g e re d  does negate the 
sympathetic response of " f l i g h t  or  f i g h t " .  There have been no 
firm s tud ies  t h a t  document the  ANS response o f  e leva ted BP to  
increases  in ICP, but pulse e leva t ions  do occur (MacLean,
1983). I t  cannot be assumed from t h i s  however, t h a t  lowering 
the  pulse r a t e  will  c o r r e l a t e  with a drop in ICP.
Emotional and s t r e s s fu l  s t im u l i ,  such as are frequent ly  
found in the in tens ive  care environment could be detrimental  to 
the  d e l i c a t e  balance of the  dynamics of  ICP. This may be 
e sp e c ia l l y  t ru e  when compensatory mechanisms are  l im ited  and 
auto regula t ion  i s  l o s t  (ICP then f l u c tu a te s  pass ively  with 
changes in blood p ressu re ) .  Peach (1984) reported s tudies  of 
guided imagery with music t h a t  documented the  pos i t ive  e f f e c t  
t h a t  music has on enhancing r e la x a t io n .  This lends support to  
the  concept of  u t i l i z i n g  music as a therapy in the care of the 
neuro log ica l ly  impaired p a t i e n t .
Music and Medicine
Music has been ca l led  the universal  language of the  soul,  
the  common denominator, when verbal communication has been l o s t  
o r  impaired (Alvin 1975). I t s  primary use in medicine from the 
e a r ly  p r im it ive  eras to  today has been to  promote pleasantness  
and r e la x a t io n .  The review of  music l i t e r a t u r e  fo r  t h i s  study 
wil l  be l im ited  to  th a t  of music 's  physiologic  e f f e c t s .
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psychological e f f e c t s  and i t s  use in h o sp i t a l s  as a the rapeu t ic  
modality.
The harmonious l i n k  between man and music i s  believed to  be 
the  common bond of  rhythm. Man cannot remain a loof  from music 
because of  the  rhythmic nature of h is  being. This i s  evidenced 
by hear tbea t ,  blood pressure ,  r e s p i r a to ry  p a t t e rn s ,  g a i t ,  brain 
waves, and the c ircadian  cyc l ic  hormonal p a t t e rn s .  Music shares 
these  p roper t ie s  of rhythm, tempo, sounds, harmony, p itch  and 
i n t e n s i ty .  I t  i s ,  however, the  rhythm th a t  touches and impacts 
the  p r im it ive  physiologic level (Alvin,  1975). The perception 
of  music occurs a t  the  cerebral  cortex in conscious s t a t e s  and 
a t  the hypothalamic level in unconscious s t a t e s .  The response 
t h a t  i s  st imulated i s  both physiological  and psychological 
(Alvin, 1975; Gaston, 1968). I t  may, in f a c t ,  be d i f f i c u l t  to  
c l e a r ly  separa te  these  two responses.  The hypothalamus i s  a 
regu la to r  of  metabolism, sleep,  body rhythms and emotions. When 
s timula ted,  the  hypothalamus t ransmits  i t s  messages via nerve 
pathways to  the thalamus. This thalamic re lay  s ta t io n  con tro ls  
emotions, sensa tions  and fee l in g s .  This in tu rn  s t imula tes  the 
cerebral  cortex (Ader, 1981). This c lose  in te r re la te d n es s  i s  a 
most complex process ,  giving support to  the  mind-body l in k  
presen t in man.
A resurgence of i n t e r e s t  in music as a therapy developed 
p a ra l le l  to  the theo r ie s  of  holism and wellness in the I9 60 's.  
The s t r e s s o r  response documented by Selye (1956) is  processed a t
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the  hypothalamic area.  The techniques of biofeedback, 
medita tions ,  imagery, and re laxa t ion  u t i l i z e  these  concepts to 
induce re laxat ion  in achieving wellness by a s s i s t i n g  the mind to 
control  the physiologic responses (Ader, 1981; Bensen, 1984; 
P e l l e t i e r ,  1975, Wallace, 1970). The recent  addit ion of Guided 
Imagery with Music (GIM) and i t s  success supports these  concepts 
(Peach, 1984). In f a c t ,  the  use of music has become prevalent  
as a modality to  promote a pleasant and re lax ing  atmosphere.
This i s  seen (or r a th e r  heard) by the use of background music in 
waiting rooms, o f f i c e s ,  operating rooms, recovery rooms, 
telephone systems and most prominently, by the  dental  profession 
(McClelland, 1976).
Music has been found to  e l i c i t  demonstrated changes in 
e l e c t r i c a l  a c t i v i t y ,  pulse r a t e ,  blood pressure  (Schonauer, 
1930), body metabolism, muscular energy, r e s p i r a t i o n s ,  blood 
volume and the  th reshold  fo r  sensory st imuli  (Desrens and Fine, 
1939) as reported by Cook (1981). Pa t r ice  (1896) demonstrated 
th a t  soothing music slows cerebral  blood c i r c u la t io n  and 
decreases i t s  volume and th a t  l i v e ly  music has the  adverse 
e f f e c t .  This was supported by Shepard in 1906 (as reported by 
Cook, 1981). The p i tch  of a musical se lec t io n  a f f e c t s  the 
autonomic nervous system (ANS). Those se lec t ions  with high 
p i tch  increase tension and those with low p i tch  decrease tension 
(Alvin, 1975). The tempo of the music has been found to  be the 
major cause of physiologic  responses.  Those se lec t ions  with a
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"pulse ra te"  of 70-80 beats  per minute (bpm) are  associa ted  with 
re laxa t ion  e f f e c t s ,  and those exceeding 80 bpm with an elevation 
in hear t  r a t e  (Alvin, 1975). Alvin also concluded t h a t  the 
physiologic e f f e c t s  are g re a te r  i f  the music has meaning to the 
l i s t e n e r .  Farnsworth (1969) supported t h i s  i n d iv id u a l i s t i c  
e f f e c t  in his f indings .  The ANS's control of blood pressure  and 
r e sp i ra t io n  seems to  be s tronger i f  there  i s  f a m i l i a r i t y  and 
meaning, whereas the hear t  r a te  may be contro l led  more by simply 
the  tempo of the music (Alvin,  1975; Cook, 1981; E l l i s ,  1951; 
Mitkov, 1981).
In 1920, Gatewood e s tab l i shed  the  "neurological  fac t"  t h a t  
when two separate  sensory st imuli  en ter  the nervous system 
simultaneously, they tend to  neu t ra l i z e  each o ther .  Only the  
s tronger and more p e r s i s t e n t  one enters  into  the  consciousness 
(as reported by Taylor,  1981). "Therefore, i f  the  a t t e n t io n  of 
an individual i s  s u f f i c i e n t l y  centered on one st imulus such as 
music, t h i s  stimulus may e f f e c t iv e ly  exclude a l l  others"  ( E l l i s ,  
1981, p. 65). The use of  ear phones for  playing music has been 
suggested as an exce l len t  tool fo r  enhancing t h i s  e f f e c t  
(McClelland, 1975).
The University of Chicago study in 1948 (Taylor) ,  1981) 
reported th a t  the  use of  music during anes thesia  re su l ted  in a 
reduction in necessary sedation dosages, increases  in 
post -opera tive  recovery,  and a smoother induction phase in 
ch ildren .  Music i s  found in many opera ting/recovery rooms
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(McClelland, 1979) and in several  dental o f f i c e s .  A recent 
study done by Metera (1975) to  determine the e f f e c t s  of  music on 
basal metabolic r a t e  and oxygen consumption revealed a decrease 
in both fac to rs  during the playing of soothing music and an 
increase  in both fac to rs  with excit ing music. E l l i s  (1951) 
reported his  study on the re sp i ra to ry  and card iac  e f f e c t s  of 
music on 36 college  s tuden ts .  The r e s u l t s  documented an 
e levation  in r e sp i ra to ry  r a t e  a t  minute one and two of the 
treatments  with a sloping decrease back to  base l ine  a t  minute 
four .  The hear t  r a t e  e f f e c t s  were not cons is ten t  between 
sub jec ts .  This supported the e a r l i e r  f inds  by Schoen and 
Soi bel ma in 1940 as reported by E l l i s  t h a t  th e re  seems to  be no 
general t r a i t  r e a c t i v i t y  to  music and in d iv id u a l ' s  pulse r a t e  
react ions  will  vary widely.  In 1947, Lewis documented th a t  
the re  was s i g n i f i c a n t ly  l e s s  n it rous  oxide induced hypoxia when 
music was used in conjunction with t h i s  an es the t ic  (reported by 
Taylor, 1981).
Bruya (1984), in a study of  forty-seven normal adult  
volunteers ,  reported an increase  in alpha brain  waves when they 
l i s te n ed  to  music with t h e i r  eyes closed.  [The alpha brain 
waves are assoc iated with the r ig h t  brain  and relaxed 
wakefulness s t a t e s .  Beta bra in  waves are assoc ia ted  with sleep 
s t a t e s .  The alpha waves are the ones most f requent ly  found in 
medita tive ,  re laxed, GIM s t a t e s  (Bruya, 1981; Mitkov, 1981)]. 
The mean age of the  sample was 31 years and i t  consis ted  of
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mostly females. They l i s t e n ed  to  each music se lec t ion  fo r  f ive  
minutes.  There was no s ig n i f i c a n t  d if fe rence  found fo r  type of 
music. The conclusions were t h a t  1) the  presence of  alpha brain 
waves in subjec ts  with eyes closed was pivota l  to the 
hab i tua t ion  of  s t r e s s ;  2) t h a t  personal preferences appeared to 
have a ro le  in the responses;  and th a t  3) a l l  subjec ts  reported 
t h a t  i t  was a p leasurable  experience (Bruya, 1981).
Mitkov (1981) a lso  s tudied brain wave pa t te rns  in 
conjunction with music s e l e c t io n s .  His subjec ts  were 60 normal 
adu l t s  (ages 18 to  55).  They were exposed to  10 minutes of 
various  musical s e le c t io n s .  The r e s u l t s  documented th a t  1) 
c l a s s i c a l  se lec t ions  decreased mean a r t e r i a l  blood pressure  
(MAP) and hear t  r a t e  in both the  youth and e lde r ly  group, 2) 
t h a t  EEG a c t i v i t y  increased with "pop" se lec t ions  (p <.02) ,
3) t h a t  with c l a s s i ca l  music the  youths had a decrease in 
cerebrovascula r tone in small vesse ls  and a r t e r i o l e s ,  thus 
diminishing the  cerebral  blood supply (p <.02) and 4) t h a t  these  
same c la s s i ca l  se lec t ions  in the  e lde r ly  showed (p <.03) an 
increase  in cerebrovascular tone in the la rge  and moderate 
c a l i b e r  ve s se l s ,  thus increas ing  cerebral  vascular blood 
supply.  Again, a l l  sub jec ts  repor ted the experience to  be 
p leasurab le .  He concluded th a t  both the  sympathetic and 
parasympathetic branches of the ANS reacted to  p o s i t iv e  emotions 
(Mitkov, 1981).
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These s tud ies  a l l  demonstrate a complex physiologic response 
to music t h a t  may be a l t e red  or enhanced by the  l i s t e n e r ' s  
perception,  f a m i l i a r i t y  with the se lec t ion ,  or  the degree of 
meaning assoc ia ted  with the  se lec t ion .  There were no s tudies  
found t h a t  examined in t rac ran ia l  pressures and music 
in te rven t ions .
The p o s i t iv e  emotional e f fec t s  of music da tes  back to  the 
ea r ly  w r i t ings  of  the  Egyptians, Hebrews and Greeks (Cook,
1981). Weimer (1890) found tha t  musical rhythm has no e f f e c t  
unless i t  evoked memories. Podalsky (1954) reported th a t  slow 
music soothed the  more severely i l l .  Altschuler (1948) believed 
th a t  on the conscious l ev e l ,  music modified moods by s t imulating 
the  imagination and the i n t e l l e c t .  For the unconscious person, 
music changed moods by st imulat ing the automatic response a t  the 
thalamic l e v e l .  He f e l t  t h a t  music which ca r r ied  no symbolic or 
in t e l l e c t u a l  meaning fo r  the  l i s t e n e r  may have no a f f e c t  in an 
unconscious s t a t e  (Altschuler ,  1948; Podalsky, 1954; Weimer, 
1890, as reported by Cook, 1981).
Maher (1980) s tudied the e f fec t  o f  musical in te rv a l s  on 
psychological s t a t e s  and found tha t  the  minor in te rv a l s  promoted 
sadness and depression,  whereas the major in te rv a l s  associated 
with p o s i t iv e  emotions. The major in te rva ls  t h a t  he found most 
f requently  co r re la ted  with these pos i t ive  emotions were the 
major second, t h i r d ,  and s ix th .  He also found th a t  rhythms 
could re lax  tens ions  or c rea te  re laxation and s ta ted  t h a t  these
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rhythms may be the most crucial  f a c to r  in the overall  e f f e c t  of 
the  music. The regula r  rhythms gave a perceived sense of 
o rd e r l i n e s s ,  harmony and pleasantness ,  whereas the syncopated 
p a t t e rn s  r e su l ted  in a disharmonious, more unpleasant perception 
{Maher, 1980).
In McClelland's (1979) documentation on the use of music in 
the  opera ting room, hymns, s p i r i t u a l s ,  marches, jazz  and rock 
a f fec ted  an increased tension s t a t e  and smooth, flowing, 
melodious, slow tempo music a f fec ted  a lessening of tension .
The method of  measurement of these  findings  was not described. 
Both Cook (1981) and McClelland (1979) recommend the use of  slow 
tempo, major key, low pi tch music without ly r i c s  i f  re laxat ion  
and p leasan t  sensations  are the desired  outcome of  a music 
in te rv en t io n .  The use of headphones with a volume close  to  th a t  
of  a normal conversation (50-60 db 's )  has the  most pos i t ive  
e f f e c t  when the  goal is  to dampen the e f f e c t s  of a s t r e s s fu l  
environment, to  act  as a d ivers ional focus, and reduce the 
a u d i b i l i t y  of unwanted, unpleasant conversations (Alvin, 1975; 
Cook, 1981; McClelland, 1979).
The f i r s t  use of music in a hospita l  se t t in g  was repor ted by 
VandeWall in 1948 with the wounded and shell-shocked so ld ie rs  of 
World War I I .  Farnsworth (1969) reported the use of music in 
physical  therapy areas to  make the  exercises  more endurable and 
enjoyable (Farnsworth and VandeWall, repor ted by Cook, 1981). 
Herth (1978) studied the use of  music with post-opera tive
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p a t i e n t s  as an adjunct to  ambulation. The sub jec ts  l i s t e n ed  to 
f iv e  minutes of  t h e i r  f a v o r i te  music p r io r  to  ambulating. She 
reported a decrease in fee l ings  of  l ightheadedness and fa in tness  
and a 30% decrease in the use of  pain medications in the 
experimental group. She a lso commented th a t  the l i s t e n e r ' s  
appreciation of music seemed to  c o r re la te  with i t s  
e f fec t iveness .  McClelland (1979) used headphones fo r  pa t ien ts  
in the  operating room with p o s i t iv e  subjec t ive  r e s u l t s .  
Livingston (1979) reported on the  use of music during pregnancy 
and c h i ld b i r th .  Pop rock was used fo r  the  p re-nata l  
conditioning exercises  and the  p a t i e n t ' s  f a v o r i t e  s e lec t ion  was 
used fo r  the labor and de l ivery  period.  The purpose as s ta ted ,  
was to  enhance both the atmosphere and a re lax a t io n  s t a t e .  The 
use of  music in labor and de l ive ry  periods of  ch i ld b i r th  was 
s tudied by Clark (1981). Music was used as an a t t en t ion  
focusing and/or d i s t r a c t i o n  st imulus with 20 expectant mothers. 
Results showed s ig n i f i c a n t ly  more pos i t ive  perceptions  of 
ch i ld b i r th  (p <.05) fo r  the experimental group than fo r  the 
group without music therapy. Locasin (1981) s tudied the e f fe c t  
of music on pain in se lec ted  pos t -opera t ive  p a t i e n t s .  Music was 
used as a d i s t r a c t o r  stimulus fo r  24 female gynecologic pa t ien ts  
Random se lec t ion  and matching were used. The experimental group 
had a diminished overt  pain react ion  (p <.05),  BP and pulse 
lowering (p <.01),  and a reduction in the use of  pain 
medications.  The recent l i t e r a t u r e  shows an increas ing number
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of  s tud ies  u t i l i z i n g  music as a th e rapeu t ic  in te rven t ion .  I t s  
use has been to  enhance r e la x a t io n ,  c h i ld b i r th  exper iences,  pain 
r e l i e f  and environmental dampening. There were no s tud ies  found 
involving music as a therapy in the  in tens ive  care s e t t i n g ,  nor 
with neuro log ica l ly  impaired p a t i e n t s .  This study attempts to  
va l ida te  mus ic 's  e f fec t iveness  in the  ICU s e t t i n g  fo r  t h i s  
p a t ie n t  popula tion.
Musicali ty
The reac t ions  to  music are a composite r e s u l t  of maturation,  
c u l tu re ,  t r a d i t i o n ,  education and t r a in in g  (e spec ia l ly  in the 
f i e l d  of music),  pe rsonal i ty  t r a i t s  (melancholics being more 
s e n s i t i v e ) ,  sex and f a m i l i a r i t y  (Alvin, 1975; Hudson, 1973; 
Landreth, 1974; Locasin, 1981; Maher, 1980; P e r e t t i ,  1975).
Kennard (1983) described th ree  l e v e l s  of musical response:
1) sensory or perceptual,  2) excitement,  and 3) imaginai (based 
on memories). Individuals  with a g r e a te r  musical background and 
most females tend to  have an increased anxiety  reduction level 
with music ( P e r e t t i ,  1975). In add i t ion ,  the re  seems to  be an 
overal l  heightening of the e f f e c t s  i f  the re  i s  no vocal 
component (a d i s t r a c t i n g  e f f e c t )  and i f  the music i s  associa ted  
with meaning o f  a remembered event (Alvin,  1975; Hudson, 1973; 
Landreth, 1974; Peach, 1984).
Musicali ty i s  a complex in te r r e la t e d n e s s  of  memory, 
emotions, i n t e l l e c t  and s o c ia l i z a t i o n .  The s c i e n t i f i c  pursual
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of  music research is  a complicated endeavor because of  the i n t r a  
and i n t e r - v a r i a b i l i t y  o f  responses.
Summary
Man has a rhythmic bond with music and thus has a universal  
commonality with music as a means of  non-verbal communication. 
The use of  music for  healing the  mind and the  body has been 
e s tab l i sh ed  throughout h i s to ry  from the most pr im i t ive  cu l tu re s  
to  the  high technology of  the  twentie th  century.  The mind-body 
interconnectedness i s  e s tab l i shed  by the  emotive and physiologic 
responses t h a t  i t  e l i c i t s .  The response i s  i n d iv id u a l i s t i c ,  
based on the  musical i t y  of  the  sub jec t .  The in t e rv a l ,  rhythm, 
p i t c h ,  and charac te r  of music can be used to  a f f e c t  both 
psychologic and physiologic i n d i v i d u a l i s t i c  responses.  Thus, 
the  perception and sense of  meaning to  the  l i s t e n e r  become 
important f a c to r s .  Man i s  c l e a r ly  a unique, in t e r r e l a t e d  system 
t h a t  i s  much more than the  sum of  i t s  component p a r t s .
The research in t h i s  area has shown progressive s c i e n t i f i c  
q u a l i t i e s  in recent years ,  although many of  the findings  
regarding music as a therapy remain de sc r ip t iv e  or anecdotal.  
Fur ther  c l i n i c a l  research i s  needed to  su b s ta n t i a t e  the type of 
music to  be used, and i t s  place in acute care hospital  
s e t t i n g s .  This study u t i l i z e d  sedative  music and prefe rred  
music to  evaluate  i t s  e f f e c t  on in t r ac ra n ia l  pressure  in the  
c r i t i c a l  care u n i t s ,  thus adding to  the ex i s t in g  body of nursing 
resea rch .
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Chapter 3 
Conceptual Framework
The conceptual framework fo r  t h i s  study i s  th a t  of the 
mind-body r e la t io n sh ip .  Man i s  defined as a complex, dynamic, 
and sy n e rg i s t i c  being composed of  psychosoc ia l / sp i r i tua l  ( the 
mind) and physical (body; physiologic) p roper t ie s  th a t  are 
con t inua l ly  in te rac t ing  with the environment (Ader, 1981; 
B la t tne r ,  1981; P e l l e t i e r ,  1977). The perception of his  
environment and the sense of meaning or confusion i t  has fo r  him 
p re c ip i t a t e s  both his physiologic and emotive responses (Ader, 
1981; Selye, 1956; Slonim, 1974).
Consider an acute ly i l l  person in the milieu of an in tens ive  
care u n i t  (Baker, 1984; Hansell,  1974; Leak, 1970). The s ig h t s ,  
sounds, and a c t i v i t i e s  are ne i the r  f a m i l ia r  nor p leasant.  
Compound t h i s  s t a t e  with an impaired neurological  system and the 
r e s u l t  i s  an a l te red  sensory/perceptual s t a t e  in the midst of  an 
unfamil ia r and d isquie t ing  environment.
Music, the universal  language of  man (Alvin, 1975; Cook, 
1981), may be the appropriate denominator to  provide an 
unthreatening,  peaceful,  and sedative  e f f e c t  to  re s to re  a sense 
of harmony and homeostatis . I t s  c a p a b i l i ty  to  reverse  d isease  
i s  not the  goal or purpose of i t s  use.  Rather,  the purpose i s  
to  dampen and moll ify the ex is t ing  environmental s t r e s s o r s .  The 
objec t ive  fo r  u t i l i z i n g  music fo r  the  p a t i e n t  with a
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neurological in su l t  i s  to introduce and enhance the perception 
of  f a m i l i a r i t y ,  peacefulness and re laxa t ion  in an e f f o r t  to 
promote a more s tab le  neurophysiologic s t a t e .
Statement of Purpose
This study compared the e f f e c t  of sedative music and 
pre fe rred music on in t rac ran ia l  pressure  in pa t ien ts  with a 
pressure monitoring device in place.  More sp e c i f i c a l ly ,  the 
study invest igated  the following research hypotheses:
Hypotheses
1. The level of in t r ac ran ia l  pressure recorded a f t e r  
music therapy will  be lower than the level 
measured p r io r  to  the music therapy.
2. Preferred music s e lec t ions  will  have a g rea te r  
e f fe c t  on the in t r ac ra n ia l  pressure than the 
sedative music se lec t io n s .
Definit ions
1. Music therapy: the  contro l led  use of music with
headphones to  aid in the  physiologic and 
psychologic in teg ra t ion  of a person.
2. Sedative music: an instrumental musical performed
by f l u t e  and harp e n t i t l e d  Masters of the Flute 
and Guitar (Sonata fo r  Flute and continue in C 
Major by Bach) as recorded by Klavier Records,
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l a s t i n g  f ive  minutes, with a tempo of  71 beats per 
minute (bpm).
3. Preferred  music: a s e lec t ion  of  instrumental
musical performances ( l a s t in g  f ive  minutes with a 
tempo equal to  or l e ss  than 80 bpm) th a t  the  
p a t i e n t  (or s ig n i f i c a n t  o ther)  se lec ted  from the 
following ca tegor ies :  c l a s s i c a l ,  country/western,
s p i r i t u a l  or pop se lec t ion .  Spec if ic  
rep re sen ta t iv e  se lec t ions  were determined by the 
in v e s t ig a to r .  (See Appendix A. A " s ig n i f i c a n t  
other" was asked to  s e lec t  an appropria te  category 
of  music i f  the p a t ien t  was unable to  make h i s /h e r  
own dec is ion . )
4. In t rac ran ia l  pressure :  the  pressure  readings 
corresponding to  the pressure  exerted  by the 
c rania l  contents  (brain t i s s u e ,  cerebrospinal 
f l u i d ,  and blood) in the skull  as measured by an 
i n t r a v e n t r i c u l a r  c a th e te r ,  subarachnoid c a th e te r  
or subarachnoid bo l t  in m i l l im eters  of  mercury 
(mmHg).
Assumptions
1. Music appeals to  a l l  human beings regard less  of 
sex, r e l i g io n ,  cu l tu re ,  language or t r a d i t i o n s .
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2. The monitors in the  c r i t i c a l  care areas are 
properly  balanced and ca l ib ra t ed .
3. All sub jec ts  have i n t a c t  auditory pathways and 
hearing i s  presen t in both ears .
4. During the t e s t i n g  procedure,  rou t ine  st imuli  
o the r  than audi tory  wil l  have minimal e f f e c t  on 
in t r a c ra n ia l  pressure .
5. When the  headphones are in place,  the  rout ine  
sounds of  the  environment wil l  be diminished.
6. In t r ac ra n ia l  pressure dynamics are balanced four 
hours p o s t - in s e r t io n  of the pressure  monitoring 
device .
7. The pressure  readings from subarachnoid b o l t s ,  
c a th e t e r s ,  or v e n t r i c u la r  ca th e te r s  will  be 
r e l a t i v e l y  equal.
8. The trending of  in t r ac ra n ia l  pressures  i s  more 
s i g n i f i c a n t  than actual pressure values .
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Chapter 4 
Methodol og.y
Design
This quasi experimental study used a p r e t e s t / p o s t - t e s t  
repeated measures design where each subjec t  served as h is  own 
con tro l .  Each sub jec t  was exposed to  two five-minute treatments 
(sedative  and p re ferred  music) separated by a f ive  minute r e s t  
period.  Subjects were chosen from a convenience sample and 
randomly assigned to  one of two groups by a f l i p  of a coin.  The 
two groups were d i f f e r e n t i a t e d  by the order in which they heard 
the music. Group 1 l i s te n ed  to  the sedative  music f i r s t ,  and 
group 2 l i s t e n e d  to  the pre fe rred  music f i r s t .  The primary 
dependent va r iab le  was in t rac ran ia l  pressure .  Secondary 
dependent va r iab le s  were MAP, sy s to l i c  and d i a s t o l i c  BP, GPP,
HR, and the r e s p i r a to ry  r a t e .  The independent va r iab les  were 
treatment 1 and treatment 2. Data were recorded on the 
dependent va r iab les  a t  the  end of each one minute in te rva l for 
f ive  minutes before and a f t e r  each treatment during the en t i re  
20 minute study period with each p a t ien t  serving as his own 
con tro l .  The f in a l  one minute in te rval fo r  each of the five  
minute sec t ions  were determined to be the most s ign i fcan t ,  
however, da ta  were co l lec ted  fo r  each one minute in te rva l  so 
th a t  an in depth evaluat ion could be done, i f  appropria te ,  on 
any of the  dependent va r iab les .  A time span of  four hours was
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allowed between the inser t ion  of  the pressure device and the 
i n i t i a t i o n  of  the  treatments to  allow fo r  s t a b i l i z a t i o n  of  
pressure  dynamics. The f ive  minute treatment period was 
selec ted  to  allow s u f f i c i e n t  time to penet rate  the 
consciousness. Small earphones t h a t  f i t  ins ide the external  ear 
were u t i l i z e d  because they were the l e a s t  obtrusive and most 
e a s i ly  d i s in fec ted  between sub jec ts .  Habituation could be a 
var iab le  i f  a longer time period was used, thus the f iv e  minute 
treatment period was se lec ted .
The Sample
A convenience sample of 10 subjects  was obtained fo r  t h i s  
study from two in tens ive  care u n i t s .  All subjec ts  in the  sample 
were to  be between the ages of 17 and 60 to  control  fo r  the  
d i f f e r e n t  autoregulation  process of cerebral  vesse ls  in the  17 
year old age group and the po ten t ia l  loss of e l a s t i c i t y  in 
cerebral  vessels  in persons over 60 years of age. An 
in t r ac ran ia l  pressure monitoring device, cardiac  monitor and an 
a r t e r i a l  l in e  was in place.  Subjects who had musicogenic 
epilepsy ,  deafness in both ea r s ,  a h is to ry  of depression/mental 
i l lness / sch izophren ia ,  or those in neurologic c r i s i s  requir ing 
mannitol (one hour or le ss  p r io r  to  the study) were excluded
from the sample. All subjects  were randomly assigned to  one of
two groups by a f l i p  of a coin .  I t  was an t ic ipa ted  th a t  t h i s
randomization process would equally d i s t r i b u t e  sex and leve l s  of
musical i ty  between the two groups. The data c o l l e c to r  was
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n o t i f i e d  of  subjec ts  by e i t h e r  the  head nurse or the 
neurosurgeon/neurosurgical  nurse responsible  fo r  p a t i e n t  
management.
The Se t t ing
After i n s t i t u t i o n a l  approval, the sample was obtained from 
two hosp i ta l s  in a la rge  midwestern c i t y .  The average number of 
beds in each u n i t  was t h i r t e e n .  Two un i t s  were s e lec ted  to 
increase the  s ize  of the  sample. The un i t s  were s im i la r  in 
s i z e ,  population and layout.  All subjec ts  were in p r iv a te  rooms 
with the door closed during the data c o l le c t io n  period .
Human Rights Protection
The in v es t ig a to r  obtained in s t i t u t i o n a l  approval from each 
of  the  se lec ted  Hospital Review Boards and from the  Human 
Research Review Committee a t  Grand Valley S ta te  College.  In 
add i t ion ,  each subjec t  (or c lo se s t  r e l a t i v e )  was v i s i t e d  p r io r  
to  t e s t i n g  to  provide a thorough explanation of  the  study and 
answer quest ions .  A consent form was used to  insure  consistency 
of  information, assure c o n f id e n t i a l i t y  and to  make c l e a r  th a t  
denying consent would not a f f e c t  the nursing or medical care of 
the p a t i e n t .  This consent form was signed and witnessed by the 
data c o l l e c to r  (see Appendix B). Subjects who were cogni t ive ly  
i n t a c t  signed t h e i r  own consent forms. Verbal consent was 
obtained when possib le  from subjec ts  with an a l t e r e d  level of 
consciousness or cognition ,  with writ ten  consent obtained from 
the next of kin.
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Subjects  were assigned a code number fo r  the  remainder of 
the  study. The signed consent forms were kept in a locat ion 
separa te  from the study data .
I f  a t  any time during the study the  p a t i e n t  would have 
become r e s t l e s s ,  a g i ta ted ,  or the ICP elevated by 5 mmHG, the 
sess ion would have been terminated and the physician n o t i f i ed  i f  
the behavior or pressure  did not re tu rn  to  base l ine  within f ive  
minutes.
V a l id i ty
The p r e t e s t / p o s t - t e s t  design,  although i t  con tro ls  fo r  most 
th r e a t s  to  in te rna l  v a l i d i t y ,  does not control  fo r  the r iva l  
hypothesis of  d isease  pathology, degree of  cerebral  
hypertens ion,  a f f e c t s  of  medication,  m us ica l i ty ,  unexpected 
environmental e v en ts / s t im u l i ,  or sudden changes in hemodynamic 
s t a tu s  (BP-pulse).  The data  c o l le c t io n  tool documented these  
va r iab le s  so as to  b e t t e r  control fo r  them and make possib le  the 
exclusion of  these  from the data  base i f  appropr ia te .  This 
design would not control  fo r  m or ta l i ty  or in t r a - s e s s io n  
h i s to ry .  I t  was not an t ic ipa ted  t h a t  m or ta l i ty  wil l  be a major 
issue in t h i s  study s ince a l l  readings were taken during one 
twenty minute sess ion .  The da ta  c o l l e c to r  d i r e c t l y  observed the 
p a t i e n t  and the  environment to  record even ts /s t im ul i  th a t  could 
influence the data. The co llec t io n  o f  data took place between 
the  hours of  1400 and 0500 when the re  were l e s s  personnel and
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the  ICU environment was genera lly  q u ie te r  to  b e t t e r  control  
extraneous s t im u l i .
Data Collection
All da ta  were co l lec ted  over a 6 month period from August 
1985 to  February 1986. A two page data  co l le c t io n  tool was 
designed s p e c i f i c a l l y  fo r  t h i s  study (Appendix C), using to o ls  
by MacLean (1983) and Walleck (1982) as models. H is to r ica l  and 
demographic information was obtained from the p a t i e n t ,  c lo se s t  
r e l a t i v e  or s ig n i f i c a n t  o ther,  and from the medical record.  The 
ICU flow shee t  and d i r e c t  observation were a lso  used.
The instrument was divided in to  s ix  sec t ions :  demographics, 
medical h i s to r y ,  medications, t rea tm en t / labora to ry ,  musica l i ty ,  
and physio logic  measurements. For the  physiologic measurements 
s ec t ion ,  a l l  parameters were recorded a t  the  end of the one 
minute per iods .  In addit ion,  a Glascow Coma Score (GCS) was 
performed by the  data  c o l l e c to r  fo r  a l l  p a t i e n t s  p r io r  to  the  
study. The GCS i s  a standard sca le  which r e f l e c t s  neurological  
s t a t u s  and i s  performed a t  a maximal arousal s t a t e .  The 
s t imula t ion  necessary to  achieve maximal arousal may cause an 
e leva t ion  in ICP, the re fore  a minimum of  10 minutes was allowed 
between the assessment and the i n i t i a t i o n  of the study to allow 
ICP to  come back to  base line.  The highest  possib le  GCS of 15 
would desc r ibe  a person who was fu l l y  awake, could obey 
commands, open eyes spontaneously,  and be able to  converse in an 
o r ien ta ted  and appropria te  manner. The lowest possible  score of
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3 would describe  a person with no motor response, no eye opening 
response,  and no verbal response.  The score of 3 co r re la te s  
with absence of  cerebral  functioning. A score of 8 ind ica tes  a 
moderate degree of neurological  impairment (see Appendix D). 
Instrument
The f ive  p a r t  instrument used fo r  t h i s  study was adapted 
from an observational tool e s tab l i shed  by Walleck (1982). The 
musica l i ty  sec tion  was developed s p e c i f i c a l l y  fo r  t h i s  s tudy.*  
Other modificat ions to Walleek's tool were made to  expand the 
s p e c i f i c i t y  and d e ta i l  of the da ta  co l lec ted  in the 
demographics, medications, tr ea tm ents / labora to ry  findings  and 
the physiologic measurements s ec t ions .  (See Appendix C) 
Procedure
Informed consent and the m us ica l i ty  sect ion of  the  da ta  
c o l le c t io n  tool (Appendix C, Section IV) were obtained p r io r  to  
the study from e i th e r  the subjec t  ( i f  a l e r t  and or ien ta ted )  or 
the next of  kin ( i . e .  parents,  spouse,  or c loses t  l iv ing  
r e l a t i v e ) .  The data  co l l e c to r  introduced s e l f  and the study 
u t i l i z i n g  a cons is ten t  procedure (See Appendix D).
*A music apprecia tion (MA) score was developed by the resea rcher  
and has no te s t ed  v a l id i ty  or r e l i a b i l i t y .  I t  i s  merely a 
subjective assessment by the subject or his/her s ign if ican t  
other r e l a t e d  to  h i s /h e r  perception of music apprecia tion on a 
sca le  from one to  f ive  ( f ive  ind ica t ing  the highest  degree of 
music apprec ia t ion ) .
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The data  c o l l e c to r  then determined the Glascow Coma Score 
(Appendix E) by d i r e c t  observation and s t imula t ion .  A period of 
a t  l e a s t  10 minutes of nonstimulation was provided following the 
Glascow Coma evaluat ion to  allow the ICP to  re tu rn  to  base line .  
Data fo r  Section I ,  through I I I  of  the  tool (demographics, 
medication and t rea tment / labora to ry  findings)  was obtained from 
the  medical record during t h i s  pos ts t imula t ion  period.
The physiologic  measurement recordings fo r  the treatment 
port ion of the  study (Section V) were obtained by d i r e c t  
observat ion of  the  ICP and cardiac  monitors a t  the bedside. The 
base l ine  I and 2 measurements were recorded without earphones a t  
the  beginning and the end to  observe fo r  p a t te rn s  or t rends  in 
the  physiologic parameters.  Random se lec t ion  by a f l i p  of the 
coin was used to  place subjec ts  in to  Group I (sedative  music 
f i r s t )  and Group I I  (prefe rred music f i r s t )  to  control  for  
p o ten t ia l  habitua tion e f f e c t s  of the  second treatment sec t ion .
At the  conclusion of base line  I ,  the  da ta  c o l l e c to r  approached 
the  bedside and informed a l l  p a t ie n t s  ( regard less  of level of 
consciousness) t h a t  small ear  phones were being placed in t h e i r  
ears  in order to  play music se lec t ions  fo r  them. The recorder  
was turned on to  the  p re se t ,  uniform volume of  70-80 dec ibe ls .  
This volume (mean 75 decibels )  was determined to  be an easy 
l i s t e n i n g  volume by the re searcher  data  c o l l e c to r  and two other 
ICU nurses.  The ca s se t te  tape ran continuously for  the 
remainder of the study (IS minutes) during the f ive  minute
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periods of  treatment  1, s i l ence  with earphones in p lace  without 
music or sounds, and treatment  2.
Graphic Example;
Earphones in place
Baseline 1 Treatment 1 Silence Treatment 2 
Minutes 1 2 3 4 5  1 2 3 4 5  1 2 3 4 5  1 2 3 4 5
Data
The earphones were l e f t  in place fo r  the f ive  minute period 
between treatments  so t h a t  the  sub jec t  would not be s t imula ted  
by the  act  o f  touching and rep lac ing  the earphones. There was 
no sound during t h i s  period on the  tape recorder .
Cassettes  were prepared fo r  a l l  possib le  combinations of  
p re fe r red  and selec ted  music f o r  Groups 1 and 2. The unusual 
environmental st imuli  (suc t ion ing ,  loud noises ,  malfunction of 
equipment) and the presence/absence of  REM sleep (observed fo r  
rap id  eye movements) were recorded because these  v a r iab le s  have 
been co r re la ted  with increases  in ICP. At the conclusion o f  the  
study, the  c a s s e t t e  recorded was turned o f f  and the  earphones 
removed and Baseline 2 was recorded to  monitor fo r  p o ten t ia l  
t r a n s i e n t  e leva t ions  in ICP t h a t  might be r e la ted  to  the  
t r e a tm e n ts .
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Cleaning of  the  equipment a f t e r  use by each sub jec t  was done 
with an a n t i s e p t i c  so lu t ion .  The demographic code sheet 
(Appendix F) was f i l l e d  out a t  the  end of each session  to 
f a c i l i t a t e  ongoing evaluation o f  sub jec ts .  The amount of time 
necessary fo r  each s u b j e c t ' s  da ta  c o l le c t io n  period was 
approximately one hour.
Data Management
The in te rva l  level da ta  (SBP, MAP and ICP) co l lec ted  a t  one 
minute in t e rv a l s  throughout the  t e s t i n g  period were se lec ted  to  
analyze the  e f f e c t  of  the  music s e le c t io n s .  Respira tory r a t e s  
were not s tudied because a l l  except 2 sub jec ts  were on continued 
ven t i l a to ry  support and no f lu c tu a t io n s  were seen.  The sy s to l i c  
and mean a r t e r i a l  pressures  were se lec ted  as being the  most 
r e f l e c t i v e  of  the  physiologic  vascula ture  e f f e c t s .  Heart r a t e  
da ta  demonstrated only minimal f lu c tu a t io n  (>8 beats/minute) and 
thus were not included in the  s t a t i s t i c a l  analys is  fo r  t h i s  
study. Heart r a t e  has been co r re la ted  with the tempo of music. 
All se lec t ions  played during t h i s  study had a con tro l led  tempo 
of  <80 beats/minute which may account fo r  the lack  of 
v a r i a b i l i t y  seen. A t  t e s t  between the f ina l  one minute 
measurements was done to  compare the ICP leve l s  p r io r  to 
treatment (preferred  and seda t ive  music se lec t io n s )  with the 
f ina l  one minute measure of the  treatment period.  The f ina l  
minute reading was determined to  most accura te ly  r e f l e c t  the 
music 's  habi tua t ion  e f f e c t  on ICP fo r  the  f ive  minute treatment
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period.  The mean ICP of  each of  the one minute in te rv a l s  would 
not measure the habituation e f f e c t  of the music. I t  i s  not 
known i f  a f ive  minute period i s  adequate to  r e f l e c t  habi tuation 
e f f e c t .  The demographics were summarized with d e sc r ip t iv e  
s t a t i s t i c s .
Summary
The sample consis ted of ten subjec ts ,  a l l  o f  which had 
in t r ac ran ia l  pressure  devices in place.  Each sub jec t  was 
exposed to  two f ive  minute music se lec t ions ,  seda t ive  and 
p re fe r red ,  a t  a p rese t  volume of  70-80 dec ibe ls .  The 
physiologic measurements were recorded a t  one minute in te rv a l s  
during the  treatments  and the baselines before ,  between and 
a f t e r  each treatment .  The se lec t ion  to  be played f i r s t  
(sedative  or p referred)  was randomly assigned by the  f l i p  of a 
coin.  Each subjec t  served as h i s /h e r  own control  fo r  t h i s  
repeated measures design.
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Chapter 5 
Results
Statement of Purpose
The purpose of t h i s  study was to  add a previously undefined 
perspective to the  body of knowledge on nursing care  of  the 
c r i t i c a l l y  i l l  p a t i e n t  with cerebral  pathology. This quasi 
experimental study examined the e f f e c t  of  sedative and prefe r red  
music on in t r ac ra n ia l  pressure.
Instrument R e l i a b i l i t y
The instrument u t i l i z e d  in t h i s  study was developed by 
Connie Walleck RN, MSN. She had es tab l ished  i n t e r - r a t e r  
r e l i a b i l i t y  with 89% agreement between s ix  nurses on the 
physiologic parameters and 100% agreement on the demographic 
sec t ion .
Description of Sample
The mean age of  the sample was 33.9 (Table 1). All sub jec ts  
were Caucasian and the majority of  the sample was female (67%). 
None of the sub jec ts  were pharmacologically sedated during the 
study. Two of the  subjec ts  were receiving maintenance drug 
therap ies  th a t  could have influenced t h e i r  cerebral  hemodynamics 
(Dopamine and Dobutamine). Six of the  subjec ts  were receiv ing 
Decadron (16-40 mg per 24 hour per iod) ,  two of the subjec ts  
received in te rm i t ten t  doses of P i t r e s s in  (1-5 un i ts )  > one hour 
p r io r  to  the  study, four subjects  received in te rm i t ten t  doses of
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Mannitol (12-40 Gms) > 3 hours p r io r  to  the study, and 
3 sub jec ts  received in te rm i t t en t  doses of morphine s u l f a t e  
(2-4 mg) > 2 hours p r io r  to  being studied.  All of the sub jec ts  
had an in t r ac ra n ia l  monitoring device in place (8-ICP Bolt , 
1-Subarachnoid c a th e te r ,  and 1 v e n t r ic u la r  c a th e t e r ) .  The 
t rending of ICP values i s  considered s im i la r  fo r  these  pressure  
monitoring devices .  An a r t e r i a l  l i n e  was in place in nine 
sub jec ts ,  the  o the r  s u b je c t ' s  BP was taken by doppler. The mean 
Glascow Coma score was 7.7 .  This score r e f l e c t s  a moderate 
degree of  cerebra l  impairment. The mean base line  ICP was 11 
which i s  within the  normal range (0-15 mmHg). Data were 
co l lec ted  within seventy-two hours fo r  nine o f  the 10 sub jec ts .  
Six of  these  nine sub jec ts  (67%) were studied within twenty-four 
hours of in ju ry .
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Table 1
Central Tendencies of  the  Sample Subject  C h arac te r i s t i c s
C harac te r i s t i c s  
of the sample Mean Range SD
Age 33.9 21-57 14.1
Glascow Score 7.7 3-15 5.1
Baseline ICP 11.0 3-26 6.6
MA Score 3.1 1-5 0.9
The music apprecia tion (MA) score shows the  sample's MA mean 
of  3.1 to  be higher than the sca le  mean o f  2 .5 ,  ind ica t ing  an 
above average music apprecia tion fo r  the  sample. The females in 
the  20-35 age group had the highest  mean MA score of  3.5.
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The sample divided in to  two f a i r l y  d i s t i n c t  subgroups of sex 
and underlying pathology (See Table 2).  There were 6 female 
sub jec ts  and closed in jured sub jec ts  (CHI). Of the to ta l  
sample, 60% Were in the CHI group and in t h i s  subgroup, 67% were 
female .
Table 2
Subgroup Delineation
Sex Mass SAH CHI Total
Male 1 1 2 4
Female 0 2 4 6
Total 1 3 6 10
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Sixty  percent  o f  the to t a l  sample were in the closed head 
in ju ry  group (CHI) and 67% of t h i s  group were female. The 
de l inea t ion  (See Table 3) within t h i s  CHI subgroup demonstrated 
d i f fe rences  between male and female Glascow Coma scores,  
base l ine  ICP's and preferred  music s e lec t ion .
Table 3
Closed Head Injury Means D if fe ren t ia ted  by Sex
C h a r ac te r i s t i c Female (n=4) Male (n=2) Total group (n=6)
Age 21.75 33.0 27.4
MA Score 3.5 3.5 3.5
Glascow Score 4.0 8.0 6.0
Baseline ICP 10.5 5.0 7.75
Popular music 
preference 4.0 0.0 2.0
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The mean scores on selec ted va r iab le s  in the  female subgroup 
(n=6) of  the  t o t a l  sample of 10 sub jec ts  were not s ig n i f i c a n t l y  
d i f f e r e n t  from the  males in the  sample (See Table 4).
Table 4
Female Means Compared with Male Means
C h a rac te r i s t i c Female Male lo ta l  subjec ts
Age 30.2 39.5 33.9
MA Score 3.0 3.25 3.1
Glascow Score 7.6 7.75 7.7
Baseline ICP 10.0 12.5 11.0
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The underlying pathology of  the  t o t a l  sample por trayed  a 
heterogeneous population with 6 CHIs, 3 subarachnoid hemorrhages 
(SAH), and 1 male subjec t  with a cerebra l  mass (Table 5 ) .  In 
both the  CHI and SAH group 67% were female su b jec t s .
Table 5
Underlying Pathology o f  the Sample
Number of 
sub jec ts
n = 10
6 -
Legend:
B
male
female
combined
Mass CHI SAH
The p re fe r red  music se lec t ions  were f iv e  minute 
re p re se n ta t i v e  record ings  from the following c l a s s i f i c a t i o n s :  
country western,  s p i r i t u a l ,  popular and c l a s s i c a l  (Table 6).  
(See Appendix A fo r  the  l i s t i n g  of the  s p e c i f i c  s e l e c t i o n s ) .
Table 6
Preferred  Music Se lec t ion  of  Males and Females
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Subjects
n = 10
4 —
3 —  
2 —  
1 —
Legend : 
r~| male
/f female 
Q  combined
Classical Country/ Spiritual Popular 
Western
The 25-30 age group female subjec ts  p referred  music 
s e l e c t io n  was popular music. There was no o ther  consis tency 
seen in sub jec ts  s e l e c t io n  of  music (Table 7).
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Table 7
Music Se lec t ion  D if fe ren t ia ted  by Age and Sex
Preferred Male Female
Select ion 25-30 36-50 20-35 36-60
Class ical 1
Country Western 1 1
Popular 1 4
Sp i r i tua l 2
Clinical  Observations
During the  data  c o l le c t io n  of physiologic measurements each 
subjec t  was monitored a t  the  bedside (with the  door closed) fo r  
25 unin terrupted  minutes. The physiologic parameters (SBP, DBF, 
MAP, ICP, CPP, re sp i ra to ry  r a t e  and HR) were recorded a t  one 
minute i n t e r v a l s  during the  two f ive  minute t rea tment periods ,  
the  f iv e  minute s i lence ,  the  i n i t i a l  and ending f iv e  minute 
base l ine  periods .
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Graphie Example:
Earphone
Baseline Treatment 1 s i lence  Treatment 2 Baseline
1 2 3 4 [5] 1 2 3 4 [5] 1 2 3 4 [5] 1 2 3 4 [5] 1 2 3 4 5
(Baseline fo r  (Baseline fo r
Treatment 1) Treatment 2)
Legend:
[ ] = f in a l  one minute data  measurement
Because the  earphones were kept in place between treatments,  
the base line fo r  treatment 2 was influenced by t h i s  induced
s i lence .  Music se lec t ions  fo r  treatment 1 and 2 were not
cons is ten t  due to  the random se lec t ion  process .  Four of the ten 
subjec ts  heard the sedative  control  music during treatment 1, 
the remaining s ix  subjec ts  l i s t e n ed  to  t h e i r  pre fe r red  music 
se lec t ion  during treatment  1.
The f ina l  minute da ta  fo r  each f ive  minute treatment period,  
the  earphone induced s i lence  period and the  base l ine  is  
presented in Table 8. The in t r ac ran ia l  pressure  and sys to l ic  
pressure  (Table 9) were determined to  be the  most s ens i t ive  
parameters fo r  r e f l e c t i n g  the e f f e c t  th a t  music would display .
The lowest means (X) fo r  in t rac ran ia l  pressure  and sys to l i c  
blood pressure  were found during the sedative  music treatments.  
The standard dev ia t ion  (SD) shows th a t  two t h i r d s  of the sample 
means f e l l  with in  these  parameters in each f iv e  minute segment 
of the da ta  c o l l e c t io n  period. Standard dev ia t ions  in th i s
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range dep ic t  a heterogeneous sample and a skewed curve of 
d i s t r i b u t i o n .  The ICP means, ranges,  and standard devia t ions  
are  displayed in Table 10.
During the c l in ic a l  observation period,  the  presence of 
extraneous st imuli  ( i . e .  suct ioning, n u rse /p a t i en t  a c t i v i t i e s ,  
unusual noise,  emotional s t imul i )  were recorded. In addit ion,  
no REM sleep manifestat ions  of rapid eye movements were noted. 
Extraneous st imuli  and REM sleep have been c o r re la ted  with 
increased ICP leve ls  and t h e i r  presence could have a l t e red  the 
r e s u l t s  of  t h i s  study. Four of the subjec ts  were exposed to  the 
seda t ive  music f i r s t  and s ix  to  the p referred  music f i r s t  which 
r e f l e c t s  the  random se lec t ion  process.
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Table 8
ICP Measurements During Repeated Measures Design
Subject
Earphone
s i lence
Baseline
sedat ive
Treatment
sedative
Baseline
prefe r red
Treatment
prefe r red
1 8 8 7 8 6
2 12 12 12 13 13
3 16 14 14 16 16
4 12 12 8 10 9
5 9 9 8 9 9
6 5 5 3 8 6
7 6 6 2 5 5
8 3 3 2 3 3
9 14 14 13 15 14
10 28 24 24 28 24
X 11.3 10.7 9.3 11.5 10.5
SD 7.2 6.4 6.8 5.9 6.3
Table 9
SBP Measurements During Repeated Measures Design
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Subject
Earphone
s i lence
Baseline
sedative
Treatment
sedative
Baseline
pre fe rred
Treatment
prefe r red
1 113 126 120 113 110
2 180 180 185 196 186
3 125 124 131 125 115
4 135 135 136 135 133
5 148 148 148 147 148
6 168 168 165 182 172
7 145 145 128 150 150
8 155 145 137 155 148
9 67 67 70 68 66
10 137 143 135 137 129
X 137.3 138.1 135.5 140.8 135.7
SD 31.5 31.2 30.0 35.7 33.9
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Table 10 
Graphie Display of ICP Means
Legend:
ICP
Range
30
Standard
deviation
25
20
15
10
5
Silence Baseline Sedative Baseline Preferred 
sedative preferred.
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Analysis of  the Research Hypotheses
Hypothesis I
The level of in t r ac ra n ia l  pressure recorded a f t e r  music 
therapy wil l  be lower than the level measured p r io r  to  
music therapy.
No s i g n i f i c a n t  changes in ICP means were located  using a 
o n e - ta i led  t  t e s t  to  observe d i f ferences  between base line  and 
treatment ICRs. Thus the research hypothesis i s  not supported.
Hypothesis II
Preferred  music s e lec t io n s  will  have a g re a te r  e f f e c t  
on the in t r ac ra n ia l  pressure  than the  sedative  music 
s e le c t io n .
The t  t e s t  s t a t i s t i c s  performed measured a s i g n i f i c a n t  
decrease in ICP a t  the end of the  sedative music treatment when 
compared to  ICP leve l s  recorded a t  the end of  the  p referred  
music s e le c t io n s .  The s ign i f icance  was in favor  of sedative  
versus the p referred  se lec t ions  a t  p <.02 in the lowering of 
ICP. Thus t h i s  research hypothesis was not supported 
(See Table I I ) .
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Table 11
Music Se lec t ions
In t rac ran ia l  Pressure 
t  score p
Sys to l ic  BP 
t  score p
Silence vs Preferred  
Preferred  vs Sedative
1.5 <.10 
2.7 <.02
1.10
.06
<.20
NS
The t  t e s t  measures the s ign if icance  o f  d i f fe rences  between 
means. The p score ind ica tes  the p ro b a b i l i ty  of s t a t i s t i c a l  
s ign i f ic ance .  A p ro b ab i l i ty  level of  p <.05 was es tab l i shed  fo r  
t h i s  study. Therefore,  i t  can be said  t h a t  seda tive  music had a 
s ig n i f i c a n t  e f f e c t  in decreasing in t r ac ra n ia l  pressure as 
compared with p re fe r red  music. There was no s ign if icance  noted 
in the secondary dependent va r iab les :  SBP, DBP, MAP, CPP.
Additional Findings
The subgroups of  s ix  females and s ix  closed head in jured 
sub jec ts  were evaluated fo r  t h e i r  physiologic  response to  music 
s e le c t io n s .  There were no s ig n i f i c a n t  d i f ferences  between these  
sample means.
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Chapter 6 
Discussion
Statement of Purpose
This quasi experimental study was designed to  compare the 
e f f e c t  of  seda tive  and preferred  music on ICP. The goal was to 
inves t iga te  the  e f f e c t  of music on the in t r ac ran ia l  pressures  of 
ICU p a t i e n t s .
Summary of  Results
The dependent va r iab le  of  in t r ac ran ia l  pressure  was found to 
be decreased by sedative music (p <.02) as compared with 
p referred  music. Sedative music lowered ICP in 6 of the  10 
subjec ts  in t h i s  study. None of  the subjec ts  experienced an 
increase  in ICP by l i s t e n in g  to  e i th e r  the sedative  or preferred 
music se lec t io n s .  However, the group ICP means during the 
induced s i lence  were found to  be higher than e i t h e r  the 
p refe r red  or the sedative  treatment per iod 's  ICP l e v e l s .  The 
random selec t ion  process a f fec ted  the order in which music 
treatments  were given, causing treatment 2 to  follow the induced 
earphone s i lence .  Although t h i s  was not found to  a l t e r  or 
influence the s ign i f icance ,  the f ac t  th a t  the ICP leve l s  were 
higher during s i lence  than the treatment periods i s  to  be 
considered.
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The research  hypothesis th a t  in t r ac ran ia l  pressure recorded 
a f t e r  music therapy would be lower than the level measured p r io r  
to music therapy was not supported. The second research 
hypothesis t h a t  p re ferred  music se lec t ions  would have a g rea te r  
e f f e c t  on the  ICP than the sedative music was also not 
supported.  In f a c t ,  the  e f fe c t s  seen were in the  opposite 
d i rec t io n  from the hypothesis. Sedative music had a more 
s i g n i f i c a n t  e f f e c t  (p <.02) on lowering in t r ac ra n ia l  pressure as 
compared to  the  prefe r red  music s e le c t io n s .  There were no 
s i g n i f i c a n t  e f f e c t s  noted on measurements o f  sy s to l i c  blood 
pressures ,  MAP, or the other physiologic parameters.
Discussion
Sedative music was found to be more e f f e c t iv e  in lowering 
than p re fe r red  music se lec t ions  in t h i s  study. Pa t ien ts  in an 
in tens ive  care  s e t t in g  experience numerous physiologic and 
psychologic v a r i a t io n s .  The environment con tr ibu tes  to 
disharmony due to  the  frequency and nature  of nu rse /pa t ien t  
a c t i v i t i e s ,  unpleasant and unfamiliar sounds, conversations of 
many personnel ,  high leve l s  of noise and emotional st imuli  
r e l a t ed  to  s t r e s s .  The neurologic p a t ie n t s  in t h i s  sample had a 
mean Glascow Coma score of  7.7.  Despite varying leve ls  of coma, 
auditory evoked p o te n t i a l s  indicate  th a t  the  auditory pathways 
remain i n t a c t  as long as the brain stem i s  func t iona l .
Therefore,  the  researcher  assumed th a t  the re  i s  a t  l e a s t  some 
degree of  perception of  auditory st imuli  in t h i s
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group of sub jec ts .  In addit ion,  the  sensory st imuli  o f  the  ICU 
environment t h a t  are perceived and processed by the hypothalamus 
and autonomic nervous system have an e f f e c t  t h a t  would not be 
characte r ized  as p leasant and re lax ing .  The va r iab les  of 
sedation,  medication and Glascow Coma scores were not 
s ig n i f i c a n t  f ac to r s  fo r  the  subjec ts  in t h i s  sample.
Ninety percent of  the  subjec ts  were s tudied within 72 hours 
a f t e r  admission to  the in tens ive  care un i t .  I t  would appear 
t h a t  music could sa fe ly  be used as a nursing in te rven t ion  fo r  
s im i la r  sub jec ts ,  as i t s  use did not e leva te  ICP le v e l s .  ICU 
nurses f requent ly  are h e s i t an t  to  use music during the acute 
phase of cerebral  i n s u l t  due to  t h e i r  concern th a t  th i s  
in te rvent ion  may e levate  ICP le v e l s .  The r e s u l t s  of t h i s  study 
show no e leva t ions  in ICP with e i t h e r  the prefe r red  or sedative  
s e lec t io n s .  I t  should be noted th a t  the  highest  ICP leve l s  were 
recorded during the  induced s i lence  periods ,  suggesting th a t  the 
absence of  sound would not be conducive to  control  and lower ICP 
l e v e l s .  Sedative music would be recommended over pre fe rred 
music fo r  ICU p a t i e n t s  with cerebral  pathology th a t  are between 
the  ages of  21-57 with normal leve l s  of  ICP. This 
recommendation i s  based on the r e s u l t s  of t h i s  study. Further 
research i s  needed before fu l l  endorsement can be given to 
u t i l i z i n g  music as an e f fec t iv e  in te rven t ion  fo r  lowering ICP.
The female subjec ts  comprised 67% of the  closed head in jury  
group, were younger than the males, a l l  p re fe r red  popular music
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s e l e c t io n s ,  and t h e i r  Glascow Coma scores (mean score of 4) 
indica ted  a more severe pathology than the  male subjec ts  in t h i s  
subgroup (mean score 8) .  The lower coma scores r e f l e c t  a lower 
cogn i t ive / respons ive  s ta tus  ind ica t ing  t h a t  the  preferred  music 
was se lec ted  by the  s ig n i f i c a n t  o thers  or  next of  kin r a th e r  
than by the  sub jec t  themselves. This i s  not as r e l i a b l e  as i t  
would be i f  the  sub jec ts  had i d e n t i f i e d  the  preference.  
Limita tions  o f  the  Study
The m u t ip l i c i t y  o f  va r iab les  l im i t s  g en era l iza t ion  of  the  
r e s u l t s  of  t h i s  study. The major f a c to r s  t h a t  l im i t  
gene ra l iz a t ion  are  the  small sample s i ze  of 10, the  v a r i a b i l i t y  
o f  underlying pathology, and the f a c t  t h a t  a l l  subjec ts  in t h i s  
convenience sample, except one, had ICP le v e l s  t h a t  were with in  
the  normal range. However, the  Glascow Coma scores do ind ica te  
a moderate degree of  neurologic i n s u l t .  In add i t ion ,  each 
sub jec t  was exposed to  music fo r  only f iv e  minutes. I t  i s  not 
known what e f f e c t  would occur i f  the  music continued over a 
longer per iod of  t ime. The random s e le c t io n  process caused 
t reatment 2 to  follow the induced s i l en ce  period during which 
the  higher l ev e l s  o f  ICP were found. Further research would be 
needed before advocating the use of  music with subjec ts  
exper iencing acute  cerebral pathology.
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Implications for Nursing Practice
Results of  t h i s  study show t h a t  music played a t  70-80 
decibe ls  via earphones does not increase  in t r ac ra n ia l  pressures  
t h a t  are within the  normal range.  Music i s  used f requen t ly  in 
the  in tens ive  care  s e t t in g  a t  various  volumes and v ia  tape 
recorders  and rad ios .  The se lec t io n  of music type i s  usually 
matched to the  p a t i e n t ' s  prefe rence .  There i s  a lso  a re luctance  
and concern expressed by in tens ive  care nurses to  use music as a 
therapy or in te rven t ion  during the  i n i t i a l  c r i s i s  period.
Rather, most nurses p re fe r  to  allow physiologic s t a b i l i t y  and 
some improvement in the c l i n i c a l  and cognit ive  s t a t u s  to be 
demonstrated p r io r  to  using music a t  the  bedside.
This study suggests th a t  the  use of  sedative  music, 
regard less  of  the  c l i n i c a l  condition of  the  p a t i e n t  and normal 
ICP's,  has a p o s i t iv e  e f f e c t  when played a t  an easy l i s t e n in g  
volume of 70-80 d ec ibe ls .  I t  has not been determined however 
whether t h i s  response to  music was a d i r e c t  e f f e c t  or due to  a 
dampening of  the noxious, unfamil ia r  environmental noise 
measured a t  50-76 decibe ls  in ICU s e t t in g s  (Woods and 
Falk,  1974).
I t  appears t h a t  i f  music i s  used, the  sedat ive  se lec t ions  
would be indica ted  r a th e r  than p re fe r red  se lec t ions  and th a t  
e i t h e r  s e lec t ion  would be prefe r red  to absolute s i l en ce .
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Recommendations fo r  Future Research
Further s tud ies  are needed to  explore the  use of music in 
the  ICU s e t t i n g .  Suggested s tudies  include:
1. Replication of  t h i s  study with increased sample s ize  to 
v a l id a te  f indings .
2. Replication of  t h i s  study co n t ro l l in g  fo r :
a. pathology
b. sex
c.  increased in t r ac ran ia l  pressure  levels
d. various decibel leve l s
e.  habituation e f f e c t s  of music.
3. Repl ication of  t h i s  study using longer music treatment 
periods.
4. Repl ication of  t h i s  study co r re l a t in g  music and 
auditory  evoked p o te n t i a l s .
5. I n i t i a t i o n  of a study to  va l ida te  a music appreciation 
score.
Conclusion
Music i s  cu r ren t ly  being used in several  ICU s e t t in g s .  This 
study examined the e f f e c t  of music on the ICP in p a t ie n t s  with a 
cerebral  neurologic i n s u l t .  L i te ra tu re  has been presented th a t  
examined the e f f e c t  of noise,  emotional st imulus and 
n u rse /p a t i en t  a c t i v i t i e s  on in t r ac ran ia l  p ressure .  In addit ion,  
s tud ies  r e la ted  to  the use and e f f e c t  of  music on physiologic
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parameters were reviewed. Methodology has been described and 
the r e s u l t s  of  the study have been presented and discussed.
From t h i s  study i t  appears t h a t  the  use of music does not 
have a harmful e f f e c t  on normal in t r ac ran ia l  pressure .  In most 
cases seda t ive  music had a g re a te r  e f f e c t  on ICP than did  the 
prefe r red  music se lec t ion .  I t  appears t h a t  the use of music can 
s afe ly  be added to  nurse 's  cur ren t  s t r a t e g i e s  when car ing fo r  
p a t i e n t s  with normal in t r ac ran ia l  pressures .  Further s tud ies  
are needed to  va l ida te  these  findings  and expand the depth of 
t h i s  study.
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Appendix A
Preferred Music Se lect ions
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A1 bum Song Singer Type
Country Sides "Lonesome" Red Rhodes 
Velvet Hammer in a 
Cowboy Band
Spyro Gyra " L i t t l e  Linda" Chet Cate llo
produced by Jay 
Beckenstein & 
Richard Calandra
Music fo r  Quiet "Sarabande: For Ron Nelson
Listening Katherine in
Eastman- April"
Rochester
Symphony
John Wimber " S p i r i t  Song"
Country/
Western
Popular
Class ical
S p i r i tu a l
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Appendix B
Consent; Music In tervention fo r  In t rac ran ia l  Pressure Study
I hereby a u t h o r i z e  R.N. to
e x p o s e ____________________________ ( p a t i e n t ' s  name/myself) to
recorded music se lec t ions  fo r  the  purpose of studying changes in 
in t r ac ra n ia l  pressure .
1. I understand th a t  earphones will  be placed on h i s /h e r  head 
while the  music i s  played and th a t  during t h i s  30 minutes the 
blood pressure ,  hear t  r a t e  and in t r ac ra n ia l  pressure  will  be 
con t inua l ly  monitored. Information from the Medical Record 
will  a lso be co l lec ted .
2. I understand th a t  t h i s  study will  not a l t e r  or change h i s /h e r  
nursing or medical care.
3. I understand th a t  although the re  are no an t ic ipa ted  r i s k s  to
th i s  study, the  t e s t in g  will  be discontinued in the event of
s ig n i f i c a n t  changes in v i t a l  l i f e  functions  or in t r ac ran ia l  
pressure ,  and th a t  the appropria te  medical personnel will  be 
n o t i f i e d .
4. I understand th a t  any information obtained will  be kept
conf iden t ia l  and th a t  h i s /h e r  i d e n t i t y  will  not be shared
with anyone outs ide  the research s t a f f  and will  not be 
revealed in the published research r e s u l t s .
69
Appendix B (continued)
5. I understand th a t  I am free  to  withdraw from t h i s  study at  
anytime without a f fec t in g  nursing or  medical care.
6. I have been informed of a l l  t e s t i n g  procedures and have had 
the opportuni ty to  ask quest ions.
7. Although no r i s k s  are an t ic ipa ted ,  I understand th a t  ne i ther  
the researcher  nor the  hospita l  wil l  assume l i a b i l i t y  re la ted  
to  t h i s  study.
8. I understand t h a t  the  r e s u l t s  of  t h i s  study will  be shared 
with me i f  ! request  them.
date;
s ignature  (pa t ien t  or next of kin)
date:
w itness '  s ignature
Primary Inves t iga to r :  Carol Roberts,  phone: 774-1443
Data Collecto r :  Keith Sikkema, phone: 459-5626
Hospital number___________  Code number________
copy to  I n v e s t ig a to r ' s  F i le  and P a r t i c ip a n t  (or P a r t i c ip a n t ' s  
family only)
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Appendix C 
Data Collection Tool
Code S Date Time
BW
I Demographics
Hospital: S_
Age_ _ _ _ _
Date of injury/surgery_
B H _
Sex Race
^Description: CHI MASS SAH HYPOXIA,
Other _ _ _
Date of pressure apparatus, 
BP Device: A Line___ Date
Bolt Epidural Ventricular
SA Catheter_ _ _ _ _ _ _ _ _
_ _ _ _ _ _ _ _ _  Glascow Coma Score__
11 Medications Dose Time of last dose Cum 24 hr dose Levels (if approp)
a) Pentobarb (Pento)
b) Pavulon (Pav)
cl Morphine (MS)
d) Valium (Val)
e) Codeine (Cod)
f) Thorazine (Thor)
g) Lidocaine (Lido)
h) Hannitol (Man)
i) Dopamine (Oop)
III Treatment/Laboratory 
a) treatments time last done:
b) ABG ph_
c) Temp_ _ _
pCO, Time_
c
d) Respiratory support
IV Musicality (source:. .)
a) Favorite type of music: Classical,
b) Has patient taken music lessons? ~
c) Does patient have a special degree
Pop ; Country/Western ; Spiritual,
_  How long?_ _ _ _ _
n music? yes  no______
d) How many hours/day would you say the patient listens to or participates 
in musical activities?
e) How would you score the patient on music appreciation, using 0 as low 
appreciation and 5 as high appreciation? _ _ _ _ _ _ _ H.A. score.
f) History: deafness R L hard of hearing R L
Epilepsy trlggereTTy music yes  no
mental 11Iness/depresslon/schlzophrenla yes  no
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Appendix C (continued) 
Data Collection
V Physiologic Measurement
Baseline 1
Silence with
Treatment 1 earphones Treatment 2 Baseline 2
Minutes 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 S 1 2 3 4 5
S/D
MAP
ICP
CPP
Resp
HR
Extraneous 
stimuli 
present
Music
treatment
Comments*
*note REM sleep 
+ or -
Legend Treatments
S/D = Systolic/diastolic blood pressure (mm/Hg) 
MAP = Mean arterial blood pressure 
systolic + 2 X diastolic (mnHg)
ICP = Intracranial pressure (mmHg)
GPP = Cerebral perfusion pressure (Hap-ICP) 
Resp = Respiratory rate (breaths/min)
HR = Cardiac beats/min
+ = REM sleep observed
= REM sleep not observed
C
C/W
S
P
Cl
control
country/western
spiritual
pop
classical
I I Patient/family wishes feedback information on this study.
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Appendix D 
Introduction Procedure 
Hello, my name i s  (data c o l le c to r )  I am a s s i s t i n g  in
a research study t h a t  involves the use of  music as a po ten t ia l  
treatment  fo r  p a t i e n t s  with neurological  problems. Previous 
s tud ies  have suggested th a t  soothing, p leasurable  trea tments  may 
be helpful in lowering or s t ab i l i z i n g  in t r ac ra n ia l  pressures .
The study requires  the  use of  small earphones to  be placed 
on (pa t ien t )  so th a t  he/she can hear two d i f f e r e n t  music 
se lec t io n s  fo r  5 minutes each. The study wil l  take  20 minutes 
to  complete. While the  music i s  being played, I wil l  be 
recording information from the bedside monitors to  look fo r  
changes in pressures ,  hear t  r a t e  and breath ing r a t e s .  I will  
a lso  need to  review p a r t  of the medical char t  f o r  labora to ry  and
medication information.  All of the information wil l  be kept 
conf iden t ia l  and h i s /h e r  name will  not be shared with anyone 
except the  resea rcher .  I will  be present a t  the  bedside during 
the  e n t i r e  study to  make sure th a t  necessary care  i s  at tended 
to .  I f  any problems develop, the study will  be stopped 
immediately and h i s /h e r  nurse will  be ca l l ed .  Your 
p a r t i c ip a t io n  i s  s t r i c t l y  voluntary and you can ask to  stop the 
study a t  any time. Afte r  the e n t i r e  study i s  f in i shed  on a ll  
the  p a t i e n t s ,  we wil l  be glad to  share our r e s u l t s  with you. I
would l i k e  to  ask your permission to  include p a t i e n t  in
our study.
Appendix E 
Glascow Coma Scale
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EYES Open Spontaneously 
To verbal command 
To pain
4
3
2
No response 1
BEST MOTOR RESPONSE To verbal command Obeys 6
To painful stimulus Localizes pain 5
Flexion-withdrawal 4
Flexion-abnormal
(Decor ticate
r i g i d i t y )
3
Extension
(Decerebrate
r i g i d i t y )
2
No response 1
BEST VERBAL RESPONSE Oriented & converses 5
( t )  = trached or tubed Disoriented & converses 4
Inappropr ia te  words 
Incomprehensible
3
sounds 2
No response 1
TOTAL (possib le  score) = 3 - 15
This sca le  i s  fo r  the assessment of consciousness.  The numbers next to 
the  responses ind ica te  the  score assigned to  the response. Numbers are 
to t a l e d  to  give the Glascow Coma Score. The lowest score i s  3, the 
highest  score i s  14.
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Appendix F 
Demographic Code Sheet
Code Age Sex Dx. G.C.S. B. ICP Hosp. MA
Score
Selection
1.
2.
3 .
4 .
5.
6.
7.
8.
9 .
0.
Legend
M = Male
F = Female
Dx = Diagnosis
CHI = Closed Head Injury
SAH = Subarachnoid Hemorrhage
M/T = Mass/Tumor
H = Hypoxia
0 = Other
G.C.S. = Glascow
B. ICP = Baseline ICP
H = Hospital
BH = Butterworth Hospital 
BM = Blodgett Memorial 
Medical Center 
MA Score = Music Appreciation 
Score (L) 0 - 5 (H)
Selection
C/W = Country/Western Music 
S = Spiritual Music 
P = Popular Music 
Cl = Classical Selection
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